The Cdv system in exovesicles and viruses Exovesicles are secreted membrane vesicles that are released from the plasma membrane and participate in various biological processes. LC-MS proteomics analysis of the exovesicles from S. acidocaldarius identied the presence of CdvB1, CdvB2, and CdvC in the secreted vesicles [Ellen et al., 2009] . Similarly, for S. solfataricus, CdvB1/2/3 and CdvC were identied in the exovesicle content. Indeed, both S. acidocaldarius CdvB1 and CdvB2, as well as S. solfataricus CdvB2 and CdvC were among the few proteins that could be clearly detected on an SDS-PAGE gel analysis of the exovesicles content. Since the detection sensitivity of gels is quite limited, this suggests that these Cdv proteins are major components of the exovesicles content. In addition, immunogold labeling in S. solfataricus identied CdvC as located mainly on the plasma membrane of non-dividing cells [Ellen et al., 2009] , consistent with its role in exovesicles formation. Together, these data suggest that the Cdv system plays a major role in Sulfolobales exovesicles formation, and that CdvB1 and CdvB2 are the main players in this process. However, it is yet unclear how CdvC is recruited to the exovesicles release sites in S. acidocaldarius, since both CdvB1 and CdvB2 have a very low binding anity to CdvC. In addition, these data stand in contrast to the mechanisms of action of the eukaryotic ESCRT-III system that, in most of the cases, leaves behind little non-recycled traces in the lumen of exovesicles [Olver & Vidal, 2007] .
A function for the Cdv system was also implicated in virus release. During the release of Solfolobus Turreted icosahedral virus (STIV) from S. solfataricus, a pyramid-like structure sprouts from the plasma membrane while breaking up the rigid cell S-layer [Snyder & Young, 2011] . Transcription analysis of cells after STIV infection revealed that the cdvA, cdvB, cdvC, and cdvB2 genes were upregulated [Ortmann et al., 2008] . Similarly, proteomics analysis identied upregulation of CdvA, CdvB1, and CdvB2 [Maaty et al., 2012] . This is especially important since only ten host proteins were identied by the proteomics analysis as having dierential expression levels. In addition, CdvB3 was one of the two host proteins that were puried with the virions [Maaty et al., 2006] . Importantly, yeast two-hybrid system revealed direct interactions between CdvB3 and one of the major capsid proteins as well as between CdvB and the STIV C92 protein, which solely forms pyramid-like structures when expressed in E. coli [Snyder et al., 2013] . Final support for the close connection between the Cdv system and the STIV virus release mechanism comes from transmission electron microscopy immunogold labeling of CdvC and CdvB. Both proteins were detected in the vicinity of the sprouting pyramid structure. However, while CdvB was detected at the virion base as well as at its apex, CdvC was mainly detected outside of the virion but next to its apex [Snyder et al., 2013] . Thus, STIV probably makes use of the Cdv system for its release, but the exact mechanism is still unknown. Recalling that the ESCRT system leaves little traces in the virion lumen [Olver & Vidal, 2007] , these data might suggest, similar to the exovesicles case, a somewhat dierent function during viral release in eukaryotes and archaea. In particular, in this context, it is important to remember that in eukaryotes, virus release is mediated through abscission of the narrow membrane neck of the virus envelope. In the STIV case, the base of the pyramid, which is the last to detach from the plasma membrane is the widest part of the virion particle. Hence, in the context of viral release, the ESCRT and the Cdv system act in a dierent geometrical situation.
In fact, recently it was shown that the deletion of the S. islandicus CdvB3 (but not of the truncated versions of CdvB1 or CdvB2) blocked the formation of viral particles in cells that were infected by the Sulfolobus tengchongensis spindleshaped virus 2 (STSV2) [Liu et al., 2017] . In addition, over-expression of CdvB3 (but not the other CdvB paralogues) produced buds from the plasma membrane, and both CdvB1, CdvB2, and CdvB3 were recruited to the budding sites.
Together, these data point to the important role of the Cdv system in the life cycle of some Crenarchaeota viruses and suggest that, similar to eukaryotes, also among the Sulfolobales, viruses can hijack the Cdv system. Concordantly, in the Acidianus Tailed Spindle Virus, an integral viral protein was identied that is predicted to contain a 53 amino-acids C-terminus domain that is a homologue of the CHMP3 core domain [Hochstein et al., 2016] . Thus, it was suggested that this virus uses this domain to recruit other Cdv proteins for its release site. However, other archaeal viruses (including a pyramid-like one) inhibit the Cdv system expression, instead of stimulating its expression, and, thus, probably use a Cdv-independent mechanism for their release [Okutan et al., • Smar_0481, a CdvB homologue that is located outside of the Cdv main locus in S. marinus, has a higher homology to Saci_1372 than Smar_1277 that is located on the main Cdv locus in this organism, see Table S2 .
‡ Lokiarch_16760 is in fact, a homologue of the Snf7 family of ESCRT-III proteins. See Fig.2 .
* Nmar_1090 belongs to a distinct branch of the Cdv proteins. See Fig.2 
